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DETAILED ACTION 

1 . This office action is in response to application 10/810,284 filed on 03/26/2004. 
Claims 1-24 remain pending in the application. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-2, 12-14, 21 and 23 are rejected under 35 U.S.C. 102(b) as being 
unpatentable by DeBrosse et al. (US Patent 5,534,732). 

3. As to claims 1. 13. 21 and 23 DeBrosse discloses: 

(1 ) An arrangement of differential pairs of wires that carry differential 
signals across a semiconductor chip, comprising: 

a set of parallel tracks on the semiconductor chip that are used to route the 
differential pairs of wires ("integrated circuit layout of an interconnection array 
comprising a plurality of paired, parallel disposed line conductors " - col.1 . 11.10-12) 
(col.1, 11.10-16; col.1, 11.51-67; col.2, 11.1-15); 

wherein each differential pair of wires ("adjacent line conductors have now 
become differential noise sources" - col.4, II. 36-37) includes a true wire and a 
complement wire that carry corresponding true and complement signals ("The layout 
approach of the present invention is to separate on a planar surface the true and 
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complement lines of each pair of parallel line" - col.5, II.20-22) (col.4, 11.33-51 ; col. 5, 
II.20-28); 

wherein the differential pairs of wires are non-adjacent, so that each true 
wire is separated from its corresponding complement wire by at least one intervening 
wire in the set of parallel tracks, thereby reducing coupling capacitance between 
corresponding true and complement wires ("The line conductors of each pair of line 
conductors of the plurality of paired line conductors are separated in the first region and 
in the second region such that capacitive coupling within each pair of line conductors is 
avoided" - col.2, II.42-46) (col.2, II.36-46; col.5, 11.20-41; col.6, 11.19-24; claim 13; Fig.5); 
and 

one or more twisting structures, wherein a twisting structure twists a 
differential pair of wires so that the corresponding true and complement wires are 
interchanged within the set of parallel tracks ("The layout approach of the present 
invention is to separate on a planar surface the true and complement lines of each pair 
of parallel line ... A first region and a second region are defined on opposite sides of a 
crossing region disposed transverse the line conductors ... the crossing (or twisting) 
region is disposed intermediate the ends of the line conductors" - col.5, II.20-28) (col.5, 
II.20-28; col.6, II. 1 -1 8; Figs. 5-11); 

(13) A method for arranging differential pairs of wires to carry 
differential signals across a semiconductor chip, wherein each differential pair of 
wires includes a true wire and a complement wire that carry corresponding true 
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and complement signals, the method comprising (col.1, 11.10-12; col.4, 11.33-51; col. 5, 
II.20-28): 

defining a set of parallel tracks on the semiconductor chip, which are used 
to route the differential pairs of wires (col.1, 11.10-16; col.1, 11.51-67; col.2, 11.1-15); 

mapping differential pairs of wires to tracks so that the differential pairs of 
wires are non-adjacent, which means that each true wire is separated from its 
corresponding complement wire by at least one intervening wire in the set of 
parallel tracks, thereby reducing coupling capacitance between corresponding true 
and complement wires (col.2, II.36-46; col.5, 11.20-41; col.6, 11.19-24; claim 13; Fig.5); 
and 

locating one or more twisting structures, wherein a twisting structure 
twists a differential pair of wires so that the corresponding true and complement 
wires are interchanged within the set of parallel tracks (col.5, II.20-28; col.6, 11.1-18; 
Figs. 5-11); 

(21 ) An arrangement of differential pairs of wires that carry differential 
signals across a semiconductor chip, comprising: 

a set of parallel tracks on the semiconductor chip that are used to route the 
differential pairs of wires (col.1, 11.10-16; col.1, 11.51-67; col.2, 11.1-15); 
wherein each differential pair of wires includes a true wire and a complement wire that 
carry corresponding true and complement signals ) (col.4, 11.33-51; col. 5, II.20-28); and 

wherein the differential pairs of wires are non-adjacent, so that each true wire is 
separated from its corresponding complement wire by at least one intervening wire in 
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the set of parallel tracks, thereby reducing coupling capacitance between corresponding 
true and complement wires (col.2, II.36-46; col. 5, 11.20-41; col.6, 11.19-24; claim 13; 

Fig.5); 

(23) A method for arranging differential pairs of wires to carry differential signals 
across a semiconductor chip, wherein each differential pair of wires includes a true wire 
and a complement wire that carry corresponding true and complement signals, the 
method comprising (col.1, 11.10-12; col.4, 11.33-51; col. 5, II.20-28): 

defining a set of parallel tracks on the semiconductor chip, which are used to 
route the differential pairs of wires (col.1, 11.10-16; col.1, 11.51-67; col.2, 11.1-15); and 

mapping differential pairs of wires to tracks so that the differential pairs of wires 
are non-adjacent, which means that each true wire is separated from its corresponding 
complement wire by at least one intervening wire in the set of parallel tracks, thereby 
reducing coupling capacitance between corresponding true and complement wires 
(col.2, II.36-46; col.5, 11.20-41; col.6, 11.19-24; claim 13; Fig.5). 

4. As to claims 2. 12 and 14 DeBrosse recites: 

(2), (14) The arrangement/method, wherein the one or more twisting structures 
are arranged so that substantially zero net differential coupling capacitance exists for 
each differential pair of wires (Abstract; col.1, 11.10-16); 

(12) The arrangement, wherein the set of parallel tracks are located within the 
same metal layer in the semiconductor chip (col. 10, II.60-65). 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 3-8, 15-16, 18-19, 22 and 24 are rejected under 35 U.S.C. 103(a) as 
being unpatentable by DeBrosse in view of Keeth (US Patent 6,043,562). 

With respect to claims 3-8, 15-16, 18-19, 22 and 24 DeBrosse teaches the 
features above but lacks an arrangement/method of two differential pairs of wires/four 
adjacent tracks comprising three twisting/crossing structures (triple modified twist). 

6. As to claims 18 and 19 Keeth recites: 

(1 8) An arrangement of differential pairs of wires that carry differential signals 
across a semiconductor chip: 

wherein the set of parallel tracks includes a possibly repeating pattern of four 
adjacent tracks, including a first track, which is adjacent to a second track, which is 
adjacent to a third track, which is adjacent to a fourth track (Fig. 13 - Triple Modified 
Twist); 

wherein the differential pairs of wires include a first differential pair, A and A' , 
and a second differential pair, B and B' (see Appendix of Detailed Office Action); 
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wherein A starts in the first track, B starts in the second track, A' starts in the third 
track and B' starts in the fourth track (see section 1 of the Appendix in Detailed Office 
Action); 

wherein a first twisting structure causes B and B' to interchange, so that A is in 
the first track, B' is in the second track, A' is in the third track and B is in the is in the 
fourth track (see section 2 of the Appendix in Detailed Office Action); 

wherein a second twisting structure causes A and A' to interchange, so that A' is 
in the first track, B' is in the second track, A is in the third track and B is in the fourth 
track (see section 3 of the Appendix in Detailed Office Action); and 

wherein a third twisting structure causes B' and B to interchange, so that A' is in 
the first track, B is in the second track, A is in the third track and B' is in the fourth track 
• (see section 4 of the Appendix in Detailed Office Action); 

(1 9) An arrangement of differential pairs of wires that carry differential signals 
across a semiconductor chip: 

wherein the set of parallel tracks includes a possibly repeating pattern of four 
adjacent tracks, including a first track, which is adjacent to a second track, which is 
adjacent to a third track, which is adjacent to a fourth track (Single Modified Twist - Fig. 
13); 

wherein the differential pairs of wires include a first differential pair, A and A' , 
and a second differential pair, B and B' (Single Modified Twist - Fig. 13); 

wherein A starts in the first track, B starts in the second track, A' starts in the third 
track and B' starts in the fourth track (Single Modified Twist - Fig. 13); and 
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wherein a first twisting structure causes A and A' to interchange, so that A' is in 
the first track, B is in the second track, A is in the third track and B' is in the fourth track 
(Single Modified Twist - Fig. 13). 

It would have been obvious to a person of ordinary skills in the art at the time the 
invention was made to employ Keeth's teaching regarding the arrangement/method of 
two differential pairs of wires/four adjacent tracks comprising three twisting/crossing 
structures (triple modified twist) and use it in DeBrosse's invention by implementing 
more complex twisting schemes, thereby resolving the signal-to-noise problem that gets 
increasingly worse as semiconductor chip scale to smaller and smaller dimensions. 

7. As to claims 3-8. 15-16. 22 and 24 Keeth discloses: 

(3), (6), (15), (16), (22), (24) The arrangement/method, wherein the set of parallel 
tracks includes a possibly repeating pattern of four adjacent tracks, including a first 
track, which is adjacent to a second track, which is adjacent to a third track, which is 
adjacent to a fourth track (Fig. 13 - Triple Modified Twist); 

wherein the differential pairs of wires include a first differential pair, A and A' , 
and a second differential pair, B and B' (see Appendix of Detailed Office Action); 

wherein A starts in the first track, B starts in the second track, A' starts in the third 
track and B' starts in the fourth track (see section 1 of the Appendix in Detailed Office. 
Action); 

wherein a first twisting structure causes B and B' to interchange, so that A is in 
the first track, B' is in the second track, A' is in the third track and B is in the is in the 
fourth track (see section 2 of the Appendix in Detailed Office Action); 
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wherein a second twisting structure causes A and A 1 to interchange, so that A' is 
in the first track, B' is in the second track, A is in the third track and B is in the fourth 
track (see section 3 of the Appendix in Detailed Office Action); and 

wherein a third twisting structure causes B' and B to interchange, so that A' is in 
the first track, B is in the second track, A is in the third track and B' is in the fourth track 
(see section 4 of the Appendix in Detailed Office Action); 

(4), (5), (7), (8) The arrangement, wherein the first twisting structure is located 
approximately one quarter of the way down the set of parallel tracks (see the first 
twisting: between B and B' in the Appendix); 

wherein the second twisting structure is located approximately one half of the 
way down the set of parallel tracks (see the second twisting: between A and A' in the 
Appendix); and 

wherein the third twisting structure is located approximately three quarters of the 
way down the set of parallel tracks (see the third twisting: between B and B' in the 
Appendix). 

Allowable Subject Matter 

8. Claim 20 is allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

The prior art of record fails to teach or suggest or render obvious: 
An arrangement of differential pairs of wires that carry differential signals across 
a semiconductor chip: 
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wherein the set of parallel tracks includes a possibly repeating pattern of six 
adjacent tracks, including a first track, which is adjacent to a second track, which is 
adjacent to a third track, which is adjacent to a fourth track, which is adjacent to a fifth 
track, which is adjacent to a sixth track; 

wherein the differential pairs of wires include a first differential pair, A and A', a 
second differential pair, B and B', and a third differential pair, C and C; 

wherein A starts in the first track, B starts in the second track, A' starts in the third 
track, C starts in the fourth track, B' starts in the fifth track and C starts in the sixth 
track; and 

wherein a first twisting structure causes A and A' to interchange, so that A' is in 
the first track, B is in the second track, A is in the third track, C is in the fourth track, B' is 
in the fifth track and C is in the sixth track. 

9. Claims 9-1 1 and 17 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

The prior art of record fails to teach or suggest or render obvious: 

An arrangement/method of differential pairs of wires that carry differential 

signals across a semiconductor chip, comprising: 

a set of parallel tracks on the semiconductor chip that are used to route the 

differential pairs of wires; 
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wherein each differential pair of wires includes a true wire and a complement 
wire that carry corresponding true and complement signals; 

wherein the differential pairs of wires are non-adjacent, so that each true 
wire is separated from its corresponding complement wire by at least one intervening 
wire in the set of parallel tracks, thereby reducing coupling capacitance between 
corresponding true and complement wires; 

wherein one or more twisting structures, wherein a twisting structure twists a 
differential pair of wires so that the corresponding true and complement wires are 
interchanged within the set of parallel tracks; 

wherein the one or more twisting structures are arranged so that substantially 
zero net differential coupling capacitance exists for each differential pair of wires; 

wherein the set of parallel tracks includes a possibly repeating pattern of six 
adjacent tracks, including a first track, which is adjacent to a second track, which is 
adjacent to a third track, which is adjacent to a fourth track, which is adjacent to a fifth 
track, which is adjacent to a sixth track; 

wherein the differential pairs of wires include a first differential pair, A and A\ a 
second differential pair, B and B\ and a third differential pair, C and C; 

wherein A starts in the first track, B starts in the second track, A' starts in the third 
track, C starts in the fourth track, B' starts in the fifth track and C starts in the sixth 
track; and 
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wherein a first twisting structure causes A and A' to interchange, so that A' is in 
the first track, B is in the second track, A is in the third track, C is in the fourth track, B' is 
in the fifth track and C is in the sixth track. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Naum B. Levin whose telephone number is 571-272- 
1898. The examiner can normally be reached on M-F (8:00-4:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Chiang can be reached on 571-272-7483. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Sen/ice Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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